Introduction
Since the report of the Resource Allocation Working Party (RAWP)' revenue allocations of regional health authorities for hospital and community health services have been moved towards targets derived from a weighted capitation formula. The principles laid out by RAWP underlay regional targets until 1991, when a new formula was used.2 The Department of Health is also keen that this formula should be used as the basis for subregional distribution. As these resources affect the "purchasing power" of the commissioning authorities the use of the formula is seen as a way of creating a level playing field for purchasers.
Resource allocation mechanisms are always contentious but because of reduced real growth in total funding in the current year debate over the way resources are shared between and within regions has intensified. The National Health Service Management Executive is about to review the weighted capitation formula in the light of the 1991 census data. Any change is likely to set the framework for the distribution of NHS finances for the foreseeable future. It is crucial now to consider the fundamental issues which analysis ought to address. Our concem is that the availability of data from the new census, together with the increase in access to computers since the last census, is likely to lead to a veritable orgy of statistical analysis, and, if the past is a reliable guide to the future, this analysis will obscure rather than illuminate fundamental issues in resource allocation. This paper aims to explore some of the key issues, clearly set out some of the pitfalls, and provoke some deeper thought and debate about how new research can usefully inform resource allocation.
In particular, this paper will highlight some of the tensions between the empirical method of producing resource allocations based on statistical modelling of the available data and a more normative approach which allocates according to a more explicit theoretical rationale and political choices.
Effects ofthe new formula
There is much confusion within health authorities about the construction of the new formula which weights the age adjusted population of each region by the square root of its under 75 years, all cause, standardised mortality ratio. The formula is derived from the review of RAWP,3 which carried out a detailed statistical regression analysis using ward based hospital utilisation data from six regions.4 Though the RAWP review made some sensible changes to the national formula such as using all cause premature standardised mortality ratio, the resulting weighting was particularly contentious.
In the original RAWP formula' standardised mortality ratio was included with a weighting (and elasticity) of 1-that is, a 10% increase in standardised mortality ratio increased the weighting of that region, and hence its revenue target, by 10%. The review of RAWP estimated an equation in which standardised mortality ratio has an elasticity of roughly 0 5, so the same 10% increase in standardised mortality ratio would lead to only a 5% increase in funding target.4 (As the equation used a logarithmic scale a coefficient of 0 5 is the equivalent of the square root of standardised mortality ratio in the unlogged formula, which explains the use of the square root of standardised mortality ratio in the national weighted capitation formula.) The reduced weighting of standardised mortality ratio in the final formula resulted in a shift in resources from the regions with higher premature mortality (predominantly in the north) to those with lower premature mortality (mainly in the south east)' as shown in the first column of the 
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The weighted capitation formula has been advanced not only as a mechanism for allocating national resources among the 14 regions but also for subregional allocation. Given that it is based on a model which examined variation among electoral wards within only a few regions it could be argued that it is more validly applied at a local level. ' However, the model is unstable in that though the average weighting of standardised mortality ratio was around 0 5 (0 44) for the six regions, it ranged from 0 2 in Wessex to 0 72 for the Trent region, depending on which regional dataset is used. 4 The coefficients are likely to vary even more widely for those regions whose data were not included in the modelling exercise.
Empirical methods are fraught with problems. They certainly provide no good evidence for reducing the weight given to standardised mortality ratios in the formula and there is no justification for encouraging the use of the national formula for subregional allocation. As a result of the general confusion and criticisms of the national formula regions have adopted a wide range of different formulas for subregional allocation,"2 often commissioning local research, some of which repeats the errors of the RAWP review.
Social deprivation
There has been considerable pressure to incorporate a measure of social deprivation in resource allocation formulas,3 14 and several regions have already included some form of deprivation weighting in their subregional allocation.'2 The rationale behind this is not always clear. A common justification is that social deprivation is a cause of (or associated with) morbidity.'5 However, because deprivation is also associated with excess mortality some of this is already picked up by including standardised mortality ratio. Though there is some additional variation in utilisation rates which is explained by social factors, it is relatively small4 and does not necessarily mean that additional variation in morbidity would be explained.
Another justification advanced is that social deprivation variables tap aspects of need for resources not adequately represented by morbidity measures-for example, that it is more difficult to provide services in a deprived area or that effectiveness is reduced by adverse conditions. However, rarely are such rationales clearly worked out or attempts made to provide evidence in support of these claims. In addition, it is claimed that people ofdifferent socioeconomic groups make different demands on the health service at similar levels of sickness or "objective" need and that the cost of meeting these needs may also vary. This, however, is mostly supposition and there is little evidence to support these arguments or to indicate the resource implications of this even if they are valid. Several studies have recorded socioeconomic differences in the uptake of various forms of health care by individuals using data from the general household survey'6 and the third national morbidity survey.'" Weights have also been derived by using self reported chronic sickness as a measure of morbidity and a proxy for health care need. However, these relations are likely to be geographically unstable. Recent work has shown that the strong correlation between scores on BMJ VOLUME 306 27 MARCH 1993 the Nottingham health profile and deprivation scores for the ward of residence for a sample of people in London'8 was not reproducible in non-metropolitan areas. 9 There is little justification in using weights derived from individually based analyses in a regional formula20 for two This raises the question of why measures of deprivation are being put forward instead of morbidity measures. The lack of a gold standard for health service need was a reason for using standardised mortality ratio in the RAWP formula." The decision to use measures of deprivation as a proxy for need seems to sidestep the problem, with debate revolving around how well the proxy-deprivation-can be measured. Indeed, discussions of this aspect often seem to consider the function of health services to be to compensate for deprivation itself rather than for its health damaging effects. Even using apparently direct measures of morbidity is problematical, as reporting may be different between social groups, especially in response to general questions such as the "limiting longstanding sickness" item in the general household survey and 1991 census.'8 The pattem of appropriate allocation is also highly sensitive to the morbidity measures used and it is not clear how variations in morbidity relate to actual resource needs. 29 Those health authorities which express most interest in refining formulas by varying the factors included tend to be those which have lost out with the current formula. Commissioning research on the use of deprivation indices in allocating formulas is therefore often seen as a means of arguing more effectively for a bigger share. It is difficult for conceptually sound research to be conducted in such an environment.
In short, those who propose a deprivation weighting must decide whether this is to be additional to or a substitute for mortality. If an indicator of social deprivation is additional to mortality, then how are the effects of each to be identified and understood? We have described the problems of using data on utilisation of services which we see as offering no reliable way of weighting different indicators. If an indicator of social deprivation is a substitute for mortality, then this means discarding the best available direct proxy for morbidity, which is after all what much of the NHS seeks to respond to rather than some ill defined concept of social deprivation.
Case for standardised mortality ratios and age weighting Some regional health authorities have sought to abandon the use of standardised mortality ratios altogether. One argument advanced for this is that it makes no sense to include mortality data in a formula for resource allocation as dead people make no use of health services. To Thus an important contribution to the age weighting in the formula which uses ae related utilisation at national average rates is due to the utilisation of very elderly people who subsequently die.'2 It is therefore crucial to include standardised mortality ratios alongside age weightings to correct for variations in life expectancy. A district with a high under 75 years standardised mortality ratio will tend to have people dying earlier than expected in the younger age groups, and applying national average rates of use of service to those groups will underestimate its relative need for health services.
Using utilisation data to derive age weights suffers from similar problems to those outlined for weighting standardised mortality ratio, though they are at least derived from individual as opposed to area based data and so are not subject to the ecological fallacy. The national data on use of services by age may indeed not truly reflect needs of individuals at different ages; there is, after all, evidence of rationing by age, so the elderly may not get the health care they need. But this raises ethical as well as clinical judgments. There is a natural appeal in using age weighting in the formula based on the normative assumption that individuals in a given age group ought to have the same utilisation of services wherever they live. It is hard to see what sense there is in, for example, assuming that individuals without a car ought to have the same utilisation of services wherever they live. This is true for any social variables including social class which are not necessarily geographically robust proxies for exposure to risk factors and for health care needs. The issue of age weighting does, however, highlight a problem with migration of elderly people to retirement areas, which are then given a relatively high level of estimated need for health care resources. Variations in need in the elderly are a particular problem for which there is currently no satisfactory indicator. This requires further investigation.
The future: what value another review?
The Department of Health has signalled its intention to review the formula in the light of 1991 census data, again using small area analysis. As by the time any new formula is developed and implemented the information will be nearly as out of date as that used in the RAWP review, any new analysis may be little more informative than the last with respect to the role of social variables.
Much attention will focus on the inclusion in the census for the first time of the self reported limiting, longstanding sickness item. However, although the availability of new and more contemporary data generates much activity, interest, and publishable analyses, it might not cast much more light on the resource allocation problem for the reasons outlined above. As all cause standardised mortality ratio is highly correlated with, and so is a good proxy for, chronic sickness" it is not clear how much extra information the new census question will provide for mapping the distribution of health care need useful for resource allocation. There is also, of course, a new problem with the 1991 census, of underrecordingprobably because of the poll tax. This threatens the reliability of both basic population data and attempts to use these new census data in social indicators to identify poverty.
"By the time any newformula is ... implemented the information will be ... out ofdate."
More research using the new data can be useful, however, in exploring the sensitivity of the model to a variety of changes in assumptions and included factors. For example, though the use of under 75 years standardised mortality ratio is more sensitive to regional variations, any measure of death rates with an absolute age cut off will be dominated by the mortality experience of men who have a shorter average life expectancy. In order to compensate for this it would be worth exploring the effects of using, say, under 65 years standardised mortality ratio for men and under 75 years standardised mortality ratio for women, which will be based on similar numbers of deaths. formula cannot be achieved. This is because once the decision has been made to move away from incremental allocation based on historic spending the question of what merits funding is raised before issues of measurement. This cannot be articulated in a sufficiently quantifiable form, and even those elements more amenable to measurement will not be able to be measured accurately. Inevitably we are moved in the direction of using proxies which cannot properly be validated.
Once the use of a partial empirical model is accepted then it will be open to constant revisions and adjustments as new data become available. It will also become the focus of political lobbying by health authorities who stand to gain by this or that factor being included. The resulting contention and potential instability will hinder long term health care planning. This is made worse by the lack of clear objectives for the health service to which the formula can respond and attempt to follow.
As long as the limitations are recognised and understood and those who allocate are seen to be acting fairly and using socially accepted criteria such as equity and efficiency,7 the use of rough, though conceptually sound, mechanisms (for example, the original RAWP formula) is most probably as good as we can get. There are real limits to the use of statistical modelling in this area for two reasons. Many of the factors (social or otherwise) which may affect either the need for or the cost of delivering health care are unevenly distributed, often in small pockets, and do not present in the same way-or have the same social meaning-in different parts of Britain. These may take the form of problems which even if proved empirically to influence resource needs do so in such particular, local, and sometimes subtle ways that statistical models are unlikely to be sensitive enough to be helpful. Modelling will tend to mask small but important variations which may be adequately understood only by local research.
For example, it has been shown in certain studies that providing health care to some more isolated rural populations is more expensive than in less sparsely populated areas.35 However, it is impossible to produce some rural weighting which is generalisable to all rural areas. Similarly the extra health care needs of homeless people which have been documented in parts of London36 reflect local conditions and cannot validly be applied to all areas. More research needs to be done to attempt to understand these problems but statistical modelling is not appropriate.
It is not possible to measure accurately the cost of meeting health care needs, the magnitude of health care needs, or their proxies, and then proxies of proxies, down the line. Therefore complex data derived methods which obscure rather than highlight the provisional nature or sensitivity of the models should not be developed.
ACCOUNTABILITY OF COMMISSIONING AUTHORITIES
As districts merge and form larger purchasing organisations and the overall variability between health authorities is reduced due to averaging, so increasing amounts of the variation will be contained within authorities and therefore beyond the reach of resource allocation formulas despite the devolution reflected in locality planning. This should focus our attention more on the nature of health care commissioning activity. What mechanisms are in place to ensure that health care services are purchased in a manner likely to result in equity between social groups and individuals? This is an important issue which needs addressing given that commissioning authorities are not particularly accountable to the public and that an increasing proportion of purchasing power has devolved to general practitioner fundholders, who are not neces-sarily geographically distributed in proportion to need. The problems of developing a capitation formula for fundholders raises, of course, all the problems discussed here with two further complications: the small numbers of practice populations and the potential selection of patients by practices (cream skimming).
Public health physicians propose the technology of health needs assessment as the mechanism by which the purchasing process will be made to respond to the distribution of the population's needs. However, there is little basis for confidence, since, as Frankel writes, "research activity has been concemed almost exclusively with the probability of neediness and not with the distribution of those who might be expected to benefit from particular interventions. The established measures of need are ... of uncertain relevance to the decisions about the need for health care that concem those engaged in commissioning provision."" "Authorities can gain only at the expense ofothers."
The preoccupation in the past has been with the total size of the health service budget, how it is shared out at the macro level, and how much activity it funds. As the use of equity based financing mechanisms reduces the degree of inequality of allocation nationally the potential benefits to be derived from developing increasingly elaborate models for allocation are likely to be small. Attention should increasingly be focused on how resources are used-the effectiveness and appropriateness of health service interventions38 '9-studying the distribution of indications for health care as a means of increasing not only efficiency but also equity within the context of democratically driven priorities.
The purpose of this paper has been to argue against weighting in the dark: an industry of resource allocation which is abstracted from research into and the management and delivery of health services. As resource allocation is a "zero sum game" (that is, authorities-can gain only at the expense of others) it seems essential to be able to explain why different formulas produce different results in terms other than the composition of the formulas. The common failure to produce such explanations threatens to undermine the clear principles of resource allocation as stated in the original RAWP report and to bring NHS formulas into disrepute.
We do see scope for research into resource allocation but believe this ought to be quite different from the common practice of the 1980s of relating census variables to utilisation rates. The new kinds of research we advocate would aim to produce clearer understanding of variations in need for and utilisation of health services, with the objective of identifying how resources can be used more equitably and efficiently. These after all were stated in the original RAWP's terms of reference and remain as valid now as they were in 1975.
